As with other commonfood protein sources such as cow's milk and eggs, cereal proteins cause an allergenic reaction in a small number of people.1'2) Buckwheat is not a true cereal, but it is used extensively as a food both humansand domestic animals. The Japanese eat a food called soba which resembles spaghetti and is madeof buckwheat flour. Little similarity has been noted between wheat and buckwheat endosperm proteins.3)
Although a buckwheat allergy is not very common,buckwheat has been considered as a The aim of the present investigation was to isolate the allergenic protein in buckwheat seeds, using the antigenicity to the serum IgE antibody as an index, and to characterize some properties of the isolated allergenic protein. cubated at 37°C for 3 hr, and the antibodies reacting with the plate-bound antigen were measured as already described.
Ion exchange chromatography. The buckwheat protein dialyzed against 0.02 m Tris-HCl buffer (pH 8.6) was fractionated at 25°C by ion-exchange chromatography on a column (1.8 x 3.5cm) ofDEAE cellulose (DE 52, Whatman Biochemicals Ltd.) that had been equilibrated with the Tris-HCl buffer. After applying the sample solution, the column was washed with the same buffer, and the proteins absorbed were eluted with a linear gradient of NaCl (0-0.15m NaCl in 500ml of the Tris-HCl buffer).
High-performance liquid chromatography {HPLC).
Eluates of the buckwheat protein from DEAEcellulose column chromatography were further purified by two kinds of HPLC, namely, ion-exchange HPLCusing a 7.5mm x 7cm TSK gel DEAE-5PWcolumn and reversephase HPLC using a 6.0mmx 15cm The bukcweat protein fraction precipitate with 50%ethyl alcohol was dissolved in disti ]<*A ufnfa<> r\-nA £-rn/->+irt««-»fa.A V»ir F\C A C à"-.^11-.,1^r Twenty /A of each fraction (0.2 mg/ml) were injected into the column and eluted with a linear gradient (0-50%) of 0.02m Tris-HCl buffer (pH 8.6) containing 0.2m NaCl.
Peaks indicated by the arrow were used for further purification. B) The peak indicated by the arrow in Fig. 4A was rechromatographedon the samecolumn.
chromatography.
As shown in Fig. 2 was separated by ion-exchange HPLC (the arrowed peak in Fig. 3B ). No. 1 fraction gave two well-separated peaks, of which the main peak was gathered and named BA-1 (Fig. 4) . The main componentof No. 3 fraction gave four well-separated peaks, of which two peaks were gathered and named BA-2 and BA-3, respectively (Fig. 5) .
Properties of the allergenic protein These three proteins were essentially homogeneous as judged by polyacerylamide gel electrophoresis (Fig. 6) . The reactivity to human IgE antibody of the isolated proteins was quantitatively analyzed by using aera from three individuals allergic to buckwheat (Fig.   7 ). The three proteins reacted well with IgE antibodies in all of the three sera, indicating that these proteins were a common allergen to the three individuals. The amino acid composition of BA-1 and BA-2 was very similar, although that of BA-3 as a little different (Table I) . SDS-polyacrylamide gel electrophoresis of these proteins showed that they were homogeneous polypeptides of similar size. Since each protein band was rather broad, their exact molecular weight could not be '15) The molecular weight of these trypsin inhibitors was also shown to be between 8000-9000. There was a possibility that the allergenic proteins and trypsin inhibitors were the same proteins. Based on this assumption, we measured the trypsin-inhibitory activity of the allergenic proteins (Fig. 9 ).
Although both BA-2 and BA-3 had no trypsin inhibitory activity, BA-1 was certainly a trypsin inhibitor.
In spite of the similarity in amino acid composition between BA-1 and BA-2, BA-2 has no trypsin inhibitory activity. Proteolysis might have occurred during the preparation of BA-2 and its inhibitory activity lost. Further studies should be made about these proteins. However, it is interesting that one of the buckwheat allergenic proteins was trypsin inhibitor. Since these three allergenic proteins were immunologically crossreactive, judging from the competitive inhibition analysis (Fig. 10) , they are presumed to Competitor.
The amount ofBA-1 was four times that ofBA-2 or BA-3. å¡, without the competitor; å , with the competitor. 
